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(54) Qelallnlzed cereal product containing oligosaccharide 

(57) A gelatinised cereal product wtiich contains a 
plant material which is a source of inutin; tor example 
chicory. Sufficient of the plant material is included to 
provide at least about 0.25% tjy weight of InuKn on a dry 
t>asis. TTie cereal product may be used as a pet food or 
breakfast cereal. 
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Description 

This invention relates to a gelatinised cereal product which contains oligosaccharide in the form of inuiin; espedally 
the fbrm of natijaLsoms^j^tiOriiD-^^ 

5 intestinal tract of the consumer and hence upon the consumer as a whola The invention also relates to a process of 
producflig the cereal product and to methods of promoting beneficial effects in the gastro-jntestinal tracts of humans 
and antmals. The cereal product is particularly suitable for use as a pet food. 

Oligosaccharides such as inuiin and various fructo-digosaccharides are reported to promote the ^owth of UTido- 
and lacto-bacteria in the gastro-intestinal tract at the expense of pathogens such as Clostridium perfringens. For exam- 

10 pie. see Gibson et al; 1994; Ffaod MiOTblPto 1 1 (6), 491 -498. Although most reported experimentation has been car- 
ried out in vitro, there have l>een reports that these oligosaccharides have a similar effect in the gut of rats and humans. 
Further, promoting the growth of bif ido- and lacto-bacteria through the use of oligosaccharides is reported to have var- 
ious beneficial effects on animals and humans. These beneficial effects include the prevention or treatment of diar* 
rhoea. and increased growth; improved ability to tireed, arxj enhanced health. 

15 These beneficial effects have resulted in use of otigosaocharideSi particularly fructo-oligosaccharides. in hum^ 
foods and feeds for live stock. For exannple, Internationalpatenlappllcatton WO 94/2761 7 discloses the use of a cara- 
mel which contains fructo-oligosaccharides in animal feed to enhance the health of live stock. However, reports of the 
use of inuiin also exist For example Japanese patent application 63-309147 discloses the use of a purified inuiin in the 
feed for youngs animals to prevent dianrhoea after weaning and to increase Ixxly weight. Similarly. US patent 

20 4.865,852 disck)ses the use of inulvi in the form of treated chicory as a feed for Hve stock. 

Although the primary focus for <^igosaccharides h^Fbeen human foods and feeds for IhiB stock, the use of fructo- 
oligosaccharides in a veterinary diet for pets has also been suggested (WiOard et al; 1994, Am. J. Vet Res . 55. 654- 
659). Further, products conta^ing fnicto^igosaccharide are on the rnaaksft: for example the Eukanuba product (The 
lAMS Company). 

25 For the products which contain inuiin. the inuiin is usually purified from plants which contain higher concentratior^ 
of imjlin; such as chicory. Jerusalem artichoke, leek and asparagi^ Otherwise, the plant material is treated in some 
form or another prior to use. A reason for the purification or treatment is that the plants th^nselves are reported to have 
bitter flavours which result in palatablBty problems; see for example US patent 4.865.852. This is particulariy the case 
with chicory where the bitter flavours are believed to be due to the ooncenfrations of sesquiterpene lactones such as 

30 iactucin and lactucopicrin in chicory. Alsa it is generally believed that more accurate control of the amounts added may 
be detained with purified product Various procedwes for purifying the inuiin or treating the plant material have been 
reported. Usually however they indude tiie steps of chopping up the plant, extracting it. and hydrdysing it with acids or 
enzymes. The hydrolysate is then collected and condensed to obtain the inuiin. For example, Japanese patent applica- 
tion 63-3091 47 discloses grinding chicory t^ers, partially hydrolysing them with adds, and then drying the hydrolysate 

35 with or without neutralisation. 

Unfortunately, fmcto-oligosaocharides and purified inuiin greatly add to the cost of the products. Consequently, for 
pet foods, their use has been confined to speciality veterinary products such as th e Eukanuba product and to pet treats. 
Simaariy. fbr human foods, their use has been confined to speciairty products. 

Therefore there is a need for a cereal product which has the properties of food whic^ contains fmcto-oligosaccha- 

40 rides and purified inuiin. which is palatable to humans and animals, and which may be inexpensiveiy produced. 

Accordingly, in one aspect this Invention provides a cereal product which com^Kises a gelatinised starch matrix 
which contains an amount of a plant material which is a source of Inidln. sufficient to provide at least about 0.25% 1^ 
weight inuiin. on a dry matter basis. 

It has been surprisingly found that adding a natural plant material which is a source of inuiin to ttte usual ingredients 

45 Of gelatinised cereal products and then gelatinising the ingredients does not adverse affect the palatability of the food 
to humans and pets. This Is despite the presence of sesquiterpene lactones such as Iactucin and lactucopicrin in the 
plant materials. The gelatinisation of the ir^edents of the cereal products surprisingly appears to remove or destroy 
these compounds. Also, trials indicate that dogs may find the cooked food even more palatable than oommefctally avail- 
atrie fooda Given that these plant materials were thought to be highly unpalatable to aninnals. this result is extremely 

so surprising. Cats find the cooked food at least as palatable as commercially available foods. It is also surprisingly found 
that gelatinising of the ingredients does not result in any significant degradation of the shorter chain oligosaccharides 
of inuiin. TherefcH^e, it is t>elieved tfiat the gelatinised cereal product retasns ttie properties of unprocessed inuiin. 

The plant mateial preferatsly comprises an inulin-rich plant nraterial such as chicory or Jerusalem artichoke, or 
botti: especially chicory. The gelatinised cereal product preferably contains sufficient of the plant material such tfiat it 

55 comprises at least 0.5% by weight of inuiin on a dry matter basis. The maximum amount is inuiin is preferably about 
10% t>y weight on a dry matter basis. The gelatinised cereal product preferably includes at least about 0.01% by weight 
of kestose; 0.01 % by weight of nystose and 0.01% by weight of fnictosyl-nystosa More preferably kestose. nystose 
and fructosyl-nystose make up at least about 0.1% t^ weight of the gelatinised cereal product; lor example the gelati- 
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nised cereal product may include at least BtooxA 0.04% by weight of kestose; 0.04% by vveight of nystose and 0.04% by 
weight of fructosylniystose. 

Preferably* the gelatinised matrix further includes piotein. The gelatinised cereal product preferably comprises an 
extrusion oooked product. The extrusion cooked product may be In dried pellet form, dried expanded form, or flaked 
5 form. 

In a further aspect, this invention provides a process of preparing a gelatinised cereal product which contains at 
least about 0.25% by weight of inu&n on a dry matter basis, the process comprising gelatinising a starch source, a pro- 
tein source, and a plant material which is a source of inulin to fbmn a gelatinised starch and protein matrix which con- 
tains the inulin. 

10 Preferably the starch source, protein source, and plant material are extrusion cooked and then extruded. Further, 
the extrudate may be dried. 

In another aspect this invention provides a method of inaeasing the digestit^trty of a cereal product comprising 
incorporating a plant material wttich is a source of inulin into the cereal product. 

In a yet further aspect this inventkin provides a method of decreasing faecal volume of a pet the method conprts- 
15 ing feeding the pet a gelatinised cereal product which contains an amount of a plant material which is a source of viulin. 
sufficient to provkle at least atxnjt 0.2S% by weight inufin. on a dry matter basis. 

Emboc^ments of the invention are now described, by way of example ordy 

The invention provides a g^atirdsed cereal product which contains an amount of a plarrt material, which is a source 
of inulin. sufTicient to provide at least about 0.25% by weight inulin. on a dry matter basia The plant material used may 

so be any suitable source of inulin; for example chicory. Jerusalem artichoke, leek, onion, yacon. asparagus which con- 
tains high levels or inulin. and mbctures of these plants. However tnulin rich plant materials such as chicory and Jerusa- 
lem artichoke are preferred; especially dfiicory. Tftese plarit maferills usually cofnpriSid' tfl'lieKa^ atX)Ut 50% by weight of 
inulia For ease of harxlling, the plant material is preferably In a dried, comminuted form. For svnplicity off descriptktn. 
the processes descrlt>ed below are described with refererK:e to the use of dried, comminuted chicory. However it is to 

25 be understood that any suitat^le plant material nriaylM used in arry suitable form. 

The remaining ingredients included in the gelatinised cereal product may be any suitable tngrecfients commonly 
used in gelatinised cereal producta Usually these ingrecfients include a starch source arxJ a protein source. Suitatile 
starch sources are. for example, grains such as corn. rice, wheat beets, k>ari^. oats. soy. and mixtures of these. Suit- 
abUe protein sources may be selected from any suitable aninrtal or vegetable prot&n source; for example meat meal. 

30 bone meal, fish meal, soy protein concentrates, milk proteins, gluten, and the Ilka The choice of the starch and prot»n 
sources will be largely determined by the nutritional needs of the animal or human, palatatxllty considerations, and the 
type of cereal product produced. Various other ir>gredients. for exanple. sugar, salt, spices, seasonings, vitamins, min- 
erals, flavouring agents, fats and the like may also be incorporated into the gelatinised cereal product as desired. 
The gelatinised cereal product may be produced in many different ways as desired. However, for a dried cereal 

3S product an espectaUy suitable way of producing the product is extruskHi cooking. This may be done as is well krmm 
in the art For exampla in one suitable process, a feed mixhire is fed into a preoonditioner. The feed mixture Is primarily 
made up of a starch source, a protein source, and the chicory Preferat>ly the d^cory comprises at least about 1% tt^ 
weight of the feed n^terial; more preferat^ly at least about 2% by weight The maximum of chicory is preferably akx>ut 
20% tyy weight; especially about 10% by weight. 

40 In the preconditioner. water or steam, or both, is mixed into the feed mixture. Sufficient water or steam is mixed into 
the feed mixture to moisten the feed mixture. If desired, the temperature of the feed mixture may be raised In the pre- 
concfitioner to about 60*'C to about SO^C tsy weight A suitable preoonditioner is described In US patent 4.752.139. 
Plainly, it is not necessary to use a preconditioner. 

The moistened feed leaving the preconditioner is then fed into an extruder. The extruder may t>e any suttat)le single 

45 or twin screw, cooking-extruder. Suitable extruders may be ot>teined from Wenger Manufacturing Inc. Clextral SA, BQh- 
ler AG. and the like. During passage through the extruder, the moistened feed passes through a cooking zone, in wNch 
it is subjected to mechanical shear and is heated; tor example up to a maximum temperature of up to about 1 50<'C, and 
a forming zone. The gauge pressure in the fbmvng zone is about 300 kPa to about 10 MPa as desired. If desired, water 
or steam, or both, may be introduced into the cooking zona During passage through the extruder, ttie starch source of 

so the moistened feed is gelatirvsed to provide a gelatinised matrix structure primarily of starch, protein and chicory. 

The gelatinised matrix leaving the extruder is forced through a suitable die; for example a die as described in Euro- 
pean patent appBcation 0665051 ; the disck>sure of which is incorporated by reference. A shaped extrudate. which has 
a ciDSS-sectional shape corresponding to that of the orifice of ttie die. leaves the die. Depending upon the conditions in 
the extruder and the starch source used, the shaped extrudate expands to a greater or lesser extent The shaped extru- 

55 date is then cut into pieces using blades. The Individual pieces are then dried and. if desired, coated with protective or 
flavouring ag^its. or both. Alter coolir^. the pieces may be packed into suitable packagea Alternatively, the incfivklual 
pieces may be formed into flakes arvj then dried. 

Depen(fing upon the ingredients used, the gelatinised cereal product may be in the form of dried kibbles suitable 
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for use as pet foods, expanded pieces suitable tor use in breakfast cereals, flakes suitable tor use In breakfeist cereals, 
and the like. 

It is also possible to produce a dried cereal product by nuxing together water and the ingredients of cereal product: 

tor example in apreconditioner The wetjrij^ft,iri9yJttl^.te^ 

5 rollers. The shaped mixture may then be baked in an oven; fbr example at about 220*C to about 280*C tor about 10 
minutes to about 1 hour. The dried cereal product has the appearance of a baked biscurt. 

If it is desired to produce a simulated meat product which may be used In canned pet foods, the processes 
descrit>ed in US patents 4,781 ,939 and 5, 1 32. 1 37 may be used. In these processes, a protein source, espedally a meat 
material, is emulsified. The meat material may be any suitable source of animal protein; for example the muscular or 
10 skeletal meat of mammals, poultry, and fish or meat by-products such as hearts, liver, kidneys, tongue and the Ite. or 
meat meals. Vegetable protein sources may also be included if desired. The exact composition may be selected accord- 
ing to cost and the desired flavour. The emu^ication may be carried out in any suitable equipment. 

The dried chicory is added to the emulston. Also, if desired or needed, additional protein may be added to the emul- 
ston. The adcfitional protein may be any protein source as mentioned above. The exact choice wilt depend upon avail- 
is ability, cost and palataUfity. Usually about 5% to about 35% of the farther protein source is used. 

If desired or required, tots may also be added to the emulston. Usually the amount of tot in the emulston must be 
controlled to f^litate processing and to obtain an acceptable product However, the meat material may well contain the 
desired amount of fats and hence adjustment may not be necessary. Typically at this stage the emulsion contains a 
maximum tot level of about 25% by weight. Conveniently, the amount of tot in the emulsion is in the range of about 5% 
20 to 15% by weight; more preferably about 7% to about 12% by weight The mass ratio protein to fat in the emulsion is 
preferably about 1 : 1 to about 7:1 . If added, the tots may be any suitable animal fate; for example tallow, or may be veg- 
etable tots. 

Additional ingrediento such as sugars, salts, spices, seasonings, flavouring agents, minerals, and the tike may also 
be added to the emulsion. The amount of addittonal ir^edlente used is preferably such that they make up about 1 % to 

25 about 5% by weight of the gelatinised cereal product 

Water may also be ^ed to provide from about 45% to 80% tjy weight mototure in the emulsion. If sufficient mois- 
tire is present in the meat material, water need not be added. 

Once mixed, the emulsion is preferably fed through a vacuum stuftor, or similar de-aeration apparatus, to de-aerato 
the emulston. This removes air which may othenMse cause disruption of the formulated emulston product and reduce 

30 Hs meat-like appeamnce. 

The emutsfon is then fed to an emulsion mill wWch sutsjects the emulsion to rapid mechanical heating and shearing. 
Any suitable emulston mSI may be used, for example the emulsion miU disclosed in US patent 5.132.137. Otoer suitable 
emJsion mills are commercially available under the trade name of Trigonal and may be obtained from Sitf er Machinen- 
labrlkQfnbH & Co KG. Bahnhofstrasse 114. Postfach 101008. Velbert 1. Germany. 

35 The tenperature of the emulsion is raised to the desired coagulation temperature In the emulston miil in a few sec- 
onds. Fbr exanple. the temperature may be raised to from about 1 (WC to about 1 20*C. Alternatively, the tenperature 
may be raised to in the range of about 45*C to about 75*C as described in US patent 5. 1 32. 1 37. Usually the mechanical 
energy generated in the emulston mOl will be sufficient to heat the enulston to the desired temperature but this may be 
supplemented by the injection of superheated steam. 

40 The heated emulsion leaving the en^ilsion mill is then transferred to a holding tube. In the holding tut>e. the heated 
emulston coagulates while moving slowly along the hok£ng tube. The residence time of the heated emulsion in the hoto- 
ing tube is suit ictont fbr the emulsion to have coagulated Into a firm emulston product upon reaching the exit of the hoto- 
ingtube. 

The f arm emulsion product leaving the hoWing tube is then transf enred to a cutter where it is cut into chunks of size 
45 suitable for use in a pet food. The chunte have the appearance and texture of meat. The chunks may t>e subjected to 
ftoking rf desired. The chunks may also be formulated into a chunk-in-gravy type of proctoct 

Other procedures for producing chunte are known and nray be used ; for exampto extruding a feed mixture, cooking 
the feed mixture in a steam oven, and the cutting the cooked extrudate into chunks. 

tf it is desired to produce a canned pet food in the form of a meat loaf, a meal baiter ma^ 
so a suitaUe meat niaterial to produce a meat emulsion. The meat material may be any 61^^ 

as described abova Suitable gelling agents, for example gums such as kappa-carrageenan, locust bean gum, guar 
gum and xanthan gum may be added to the meat emulsion. Usually no more than aboit 2% by weight of gum is 
needed. The dried chicory is then added to the meat emulsion. 

AcWittonal ingredients such as su^rs, salts, spices, seasonings, flavouring agents, minerals, and the like may also 
ss be added to the meat emulsion. The amount of additional ingrediento used is preferably such that they make up about 
0.25% to ^ut 5% by weight of the meat batter. 

Water may ateo be added the meat emulsian to provide from about 70% to about 85% by weight If suff kaent mois- 
ture is present in the meat material, water need not be added. 
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The meat emulsion is then heated to a ten^^erature atxyve about eS^C in a mixer-cooker. Steam may t>e injected 
into the meat batter if desired. The heated n^t emulsion is then again &mjlsif ied to provide a loaf batter and the loaf 
batter maintained at a temperature above about 60^0 until filling into cans. 

It will be appreciated that the gelatinised cereal product may he produced by any suitable process and not only 
5 those descrbed above. Other types of oligosaocharides nriay also be included in the gelatinised cereal product; for 
exan^le fructo oligosaccharide and soy oligosaccharide. The soy oSgosaoctarUes may be added in the (bmn of say 
meal or other suitable soy source. 

The cereal products may be in any suitable form; for example dried, semi-wet and wet. However, the matrix making 
up ttie cereal product must be gelatinised in order to remove or destroy the sesquiterpene compounds present in the 
10 inulin-oontaining plant maieriaL 

Specific examples are now deserved for further Blustration. 

Example 1 

• 15 Afeedmixtureisnriadeupof about 58% by vi^ght corn, about 5.5% by weight of corn glute^^ 

of chicken and fish meal, dried chicory and salts, vitamins and minerals making up the remainder. Two levels of chicory 
are used: about 2.5% and about 5% Also, two commercial types of chicory are used; Leroux standard blend and Ler- 
oux Rubis variety. Both types are commercially available on the French market from the Leroux company. 

The feed mixture is fed into a preconditioner and moistened. The moistened feed leaving the precorxJifioner is then 
20 fed irtto an extruder-cooker and gelatinised. The gelatinised matrix leaving the extruder is force through a die and 
eoctruded. The extrudate leaving the die head is cut into pieces suitable for feeding to cats, dried, arxi cooled to pellets. 

The peOets are fed to a paherbf 80 cate. For comparison, tlie cits way duSds^B between the pellets with chicory 
arKi control pellets which are klentical except that they do not contain chicory. The amount that each cat eats of each 
type of peDet is monitored. The results are as fbllows: 

2S 



Example No 


Chicory Type 


Chicory level % 


Percentage consum- 
ing pellets containing 
chicory 


1A 


Standard 


2.5 


42 


IB 


Standard 


5.0 


52 


1C 


Rubis 


2.5 


46 


ID 


RutMS 


5.0 


52 



The results indicate that the pellets with chicory have sut>stantially the same palatability as those without However. 
40 even more surprisingly, as the chicory content Inaeases. ttie palatatxlity appears to increase 

Tlte gut fk)ra of the cats Is analysed arxJ It is det&'nmned that bifidobacteria counts have increased while C. 
perfringens counts have decreased. Further, faecal pH and odours are found to have deaeased. Energy arxJ mineral 
digestibirrty have increased leafing to a decrease in toecal volume. 

The pellets are crushed and extracted with methanol by bcxling under reflux for 1 hour. The extract is twice parti- 
45 tk^ned between water and chloroform and santonin is added. The chlorofiorm phase is separated, dried and evaporated. 
The residue is dissolved in a mixture of methanol arxi chloroform and analysed using HPLC for free sesquiterpene lac- 
tones. The water phase is run through a column and glycosylated compounds eluted from the column using methanol. 
The eluant is evaporated, dissolved in water and treated with cellulase at 40^0 for 2 hours. Santonin is added to the 
hydrolysate and the mixture extracted with ethyl acetate. The mixture is then analysed using HPLC for bound sesquit* 
so erpene lactones. 

No sesquiterpene lactones are detected. Similar analysis of the chicory starting ingredient reveals between 130 to 
350 ppm free sesquiterpene lactones and between 380 to 680 ppm bound sesquiterpene lactones. 

Example 2 

55 

A trial is conducted using 30 dogs. The control food is the Friskies Menu Energy product which is dried dog food 
available on the market Two test fbods are prepared: they conrespond to the Friskies Menu Energy product except that 
th^ include S% by weight of chicory. One test food contains the Leroux standard blend chicory and the other contains 
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the Leroux Rut^ chicory. 

The foods are fed to the panel of 30 dogs. Tlie amount that each dog eats of each type of food is monitored. The 
trial is then repeated. The results are as follows: 



Example No 


Chicory lype 


Chicory level % 


Percentage consum- 
ing peflets containing 
ctiicory 


2A 


Standard 


5.0 


62 


2B 






69 


2C 


Rubis 


5.0 


80 


2D 






89 



The results Indicate that the foods with chicory have improved palatability as compared to the control. In the case 
of the standard chicory, ttie improvement is pronounced. 

The gut flora of the dogs is analysed and it is determined that t»fidobacteria counts have increased while C. 
perfringens counts have decreased. Further, faecal pH and odours are found to have deaeased. Energy and mineral 
digestibility have increased leading to a decrease in foecal voluma 

gxampiga 

The amount of kestose, nystose and f ructosyl-nystose in the pellets of example 1 is measured. 



35 



Oligosaccharide 


Example 1A 


E)»mple 1 B 


Example 1C 


ExainpieiD 


kestose 


0.04 


0.08 


0.04 


0.07 


nystose 


0.04 


0.08 


0.05 


0.08 


fructosyl-nystose 


0.04 


0.09 


0.05 


0.09 


Total 


0.12 


0.25 


0.14 


0.24 



The amount of total inuDn, kestose. nystose and fructosyl-nystose in the two different types of chicory used in 
40 exanple 1 is measured. On the t>asis of this detOTnination and the amount of chicory added, a theor^ical amount of 
kestosa nystose and fructosyl-nystose Is determined for each pellet The theorelfoal. combined amounts off kestose, 
nystose and fructosyl-nystose In the pellets are then compared to the measured, combined amounta The theor^cai 
amcAints and the measured amounts are comparable indicating that little or no degradation of the kestose. riystose and 
fructosyl-nystose has taken place during extrusfon cooking. 

45 

E3«mplft4 

A feed mixture is m^ up of rice flour, wheat f tour, sugar, malt, vegetable fats, sah and about S% by weight of cWc- 
ory. The feed mixture is fed into a preconditioner and moistened. The moistened feed leaving the preconditfoner is then 
so fed into an extruder and gelatinised. Tlie temperature at the exit of the extruder is about 15a»C. The pressure In the 
extruder reaches about 130 bar. The gelatinised matrix leaving the extruder is forced throu^ a die and extmded. The 
extrudate expands upon leaving the die head and is cut into pieces of about 2 to 3 mm. The pieces are then dried to a 
moisture content of etoout 1% by weight. The pieces are In the form of a puffed breakfost cereal. 

The pieces are tasted by a panel of consumers and are found to have a good taste; compaiabi e to a puffed break- 
55 fast cereal produced without chicory. 
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A trial is conducted using 16dogs. The control food is ttie Friskies Vitality product which is dried dog food 
available on the market A test food is prepared which correspond to the Friskies Menu Vitality product except that it 
include 3% by weight of Leroux standard blend chicory. 

Eight dogs are fed the control food and eight dogs are fed the test food. Feces samples are coDected from each 
dog, heated tor 2 hours at SO^'C. and the compounds released trapped on a Tenax tube. The trapped compounds are 
desort>ed on a gas chromatograph. The levels of dimethylsulpNde, dimethyldisutphkie. and dimethyttrisutphide are 
determined as follows: 



Food 


Dimethylsulphide Area 


Dimethyldisulphicle Area 


Dimethyttrisutphide Area 


Control 


5731312 


1084439 


379164 


Test 


1719K4 


48824 


43739 



The results indicate that the feces of the dogs fed the test diet have much reduced amounts of those sulfur contain- 
80 ing compounds which are believe to cause unpleasant odors. 

The levels of short chain fat^ acids in the feces are also determined t)y gas chromatograph as follows: 



Food 


Acetate Area 


Propionate Area 


Butyrate Area 


Total Area 


Control 


120 


66 


20 


207 


Test 


159 


91 


18 


267 



30 

The results indicate that the dogs fed the test diet have higher levels of short chain fatty acids in the gut. Short chain 
fatty acids are important nutrients for gut cells, the liver and musdes. An increase in the content of short chain fcrtty 
adds in the gut may result in an improvement in the health of the animal or human. 

35 Claims 

1 . A cereal product which comprises a gelatinised starch matrix which contains a plant material which is a source of 
inulin in an amount sufficient to provide at (east atx)ut 0.25% t^ we^ht inulin, on a dry matter basis. 

40 2. A cereal product according to claim 1 in which the gelatinised starch matrix includes protein. 

3. A cereal product according to daiml orclalm2 which is a pet food pellet 

4. A cereal product accotdmg to cl^m 1 or daim 2 which is in the form of expanded Ixeakfast cereal pieces or tireak* 
45 fast cereal flakes. 

5. A cereal product according to any one of claims 1 to 5 in which the plant material is chicory or Jerusal^ artichoke. 

6. A cereal product according to any one of claims 1 to5whichcon9)risesatleasl0.5%tvweightof inutin, onadry 
so basis. 

7. A cereal product according to any of daims 1 to 6 which comprises at least about 0.1% by weight of kestose. nys- 
tose and fructosyl-nystosa 

55 8. A process of preparing a cereal product wtiich contains at least about 0.25% by weight ol inulin on a dry ba^. the 
process comprising gelatinising a starch source, a proton source, and a plant material which is a source of inulin. 
to form a gelatinised starch and protein matrix which contains the inulin. 
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9. A process according to daim 8 in which the starch source, the protein source, and the plant material are extrusion 
cooked and then extruded. 

10« The use a plant material ¥vhich is ^ s<MgejaLimi!injo.the.manutactuie.^^ 

s the digestS)ility of the cereal product ' 
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